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DESCRIPTION 



ELECTROMAGNETIC STIMULATION IN PATIENTS WITH OSTEOPOROSIS 
Summary of the Invention 

The invention relates to the combined use of pulsating 
electromagnetic signals, and a specific type, and dose, of 
Botulinum toxin, in- patients suffering from osteoporosis. 
Botulinum toxin was employed as an adjuvant, and found to 
interact synergistically with the specific pulsating 
electromagnetic signals, further enhancing its potential for 
increasing bone density. 

Introduction 

1. Osteoporosis - General Overview 

Osteoporosis, the most common human bone disease, occurs when 
resorption exceeds bone formation, resulting in reduced bone 
mass, strength, increased bone porosity, due to deterioration, 
ultimately resulting in an increased risk of bone fracture. 

In the United States, about 10 million individuals suffer from 
osteoporosis, and about 18 million more have low bone mass, 
placing them at increased risk for this disorder. 

Osteoporosis is defined as a skeletal disorder characterized 
by compromised bone strength and predisposing the individual 
to an increased risk of fracture. Bone strength reflects the 
integration of two main features: bone density and bone 
quality. Bone density is expressed as grams of mineral per 
area, or volume, and in any given individual, is determined by 
peak bone mass and amount of bone loss. Bone quality refers 



all ages, but often f„n th 9 en "lers at 

later in lif J J*'" —pause in wora e„ and occurs 

related decline in "' Md -P-ien=e an age- 

women ^-^-jrcnr^: rr in midiiL 

jollo.no menopause, which pl _ ^ » 

medical disorders »™ . Q1Seases - large number of 

increased fracture risk "■ OOX "« d With osteoporosis and 
categories- genetic d I °" *" ^to several 

disorders, ^L^^^T^^ ' 
connective tissue ' hematologic disorders, 

and a variety of 
- disorders, such as c^t^ rt ^ e ™ 4 ° 
disease, and alcoholism. faxlure, end-stage renal 

Glucocorticoid use is the most common form G f „ 
osteoporosis, and it* i _ form of dru 3~related 

such as rheu^id arthrrtL ^ t^ 1 ^"™ Orders 
disease, has been ^ wITT ST? 1 " PUlm ° nary 

People who have undergone organ trl/plan? a r ^\ 

trL^rr 0818 ^ " 3 ° f inTlua ng p"e 

transplant organ failure and use n f nl , P 

transplantation. Hyperthyroidism is a *° ^ 

factor for osteoporosis m Well - descri ^d risk 

suggested that women Z^ ^I TZ """" 
at an increased risk for 1^7^ * ls ° be 

careful regulation of thyroid IZ^T^^ 



3 



Predictors of low bone mass include female gender, increased 
age, estrogen deficiency, white race, low weight and body mass 
index (BMI) , family history of osteoporosis, smoking, and a 
history of prior fracture. Use of alcohol and caffeine- 
containing beverages is inconsistently associated with 
decreased bone mass. In contrast, some measures of physical 
function and activity have been associated with increased bone 
mass, including grip strength and current exercise . 

Onset of osteoporosis may be prevented due to the remarkable 
progress made in the scientific understanding of its causes, 
diagnosis, and treatment. Factors including, a healthy 
lifestyle, through diet and activity, aids in maintaining bone 
health, thereby -decreasing the predisposition for developing 
osteoporosis . 

2. Techniques for diagnosing osteoporosis 

Currently there is no known available, single device, capable 
of accurately assessing and/or measuring overall bone 
strength. 

The most commonly used measurement to diagnose osteoporosis 
and predict fracture risk, is based on assessment of bone 
mineral density (BMD) , principally determined by assessing 
bone mineral content. BMD accounts for approximately 70 
percent of bone strength. 

BMD measurements have been shown to correlate strongly with 
the load-bearing capacity of the hip and spine, as well as, 
fracture risk. Several different techniques have been 
developed to assess BMD at multiple skeletal sites, including 
the peripheral skeleton, hip, and spine. 

The World Health Organization (WHO) has selected BMD 
measurements to establish criteria for the diagnosis of 
osteoporosis. A T-score is defined as the number of standard 
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serum and urine levels of type I collagen telopeptides (CTX 
and NTX), which are indices of bone resorption. The level of 
these markers may identify changes in bone remodeling within a 
relatively short time interval (several days to months), 
before changes in BMD can be detected. However, according to 
available data, marker levels do not predict bone mass or 
fracture risk and are only weakly associated with changes in 
bone mass. Therefore, they are of limited utility in the 
clinical evaluation of individual patients. 

3 . Conventional Medications for osteoporosis 

In the past 30 years, major strides have been made in the 
treatment of osteoporosis . 

There is consensus that adequate vitamin D and calcium intake 
is required for bone health. Calcium and vitamin Dmodulate 
age-related increases in parathyroid hormone (PTH) levels and 
bone resorption. Clinical trials have demonstrated that 
adequate calcium intake from diet or supplements, increases 
spine BMD and reduces vertebral and non-vertebral fractures. 
Low levels of 25-OH vitamin D are common in the aging 
population, and significant reductions in hip, and other non- 
vertebral, fractures have been observed in patients receiving 
calcium and vitamin D3 in prospective trials. The maximal 
effective dose of vitamin D is uncertain, but thought to be 
400 to l,000IU/day. 

Bisphosphonates, including cyclic etidronate, alendronate, and 
risedronate, prevent bone loss and increase BMD at the spine 
and hip, in a dose -dependent manner. Furthermore, they appear 
to reduce the risk of vertebral fractures by 30 to 50 percent. 
Alendronate and risedronate reduce the risk of subsequent non- 
vertebral fractures in women with osteoporosis and adults with 
glucocorticoid- induced osteoporosis. There is uncertainty 
about the effect of anti-resorptive therapy in reducing non- 
vertebral fractures in women, without osteoporosis. Side 
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Description of the Illustrations 

Figure 1: 

Diagram 1: Charge equalization between hydrogen protons and 
carriers of negative charges in the extracellular cartilage 
matrix. 

Diagram 2 : . Generation of a voltage potential in the strained 
joint by pressing out fluid from the cartilage tissue with 
displacement of hydrogen protons. 

Diagram 3: Generation of a great number of action potentials 
of varying flow within the joint, via a forced migration of 
hydrogen protons within the extracellular matrix, by alter- 
nating rectangular pulses as stimulus for the cells of the 
connective tissue, primarily chondrocytes. 

Figure 2 : 

Diagram 1: Diagram of a Krause-Lechner spool working with 
alternating current magnetic fields generating a sinusoidal 
curve. This is a non-physiological form of energy transfer. 

Diagram 2 : Diagram showing the application of pulsating 
electromagnetic fields. A direct -current signal is applied 
that is continuously repeated. It is transmitted at a 
particular intensity and at a particular frequency. This pulse 
remains constant for the duration of joint treatment. 

Diagram 3: Diagram with alternating rectangular pulses as 
stimulus, transmitted in alternating directions for the 
duration of treatment. The intensity of the rectangular pulses 
ranges mostly from 0.5 to 1.5 milliTesla. The frequency lies 
within the range of 1 to 30 Hertz. This type of stimulation is 
of relatively low frequency and energy, with respect to field 
strength. 
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It is particularly advantageous for the modulation to be 
quasi -rectangular. The electromagnetic signals used according 
to the invention are pulsating signals. As a result, weak 
electromagnetic fields are transmitted to the body. 

The present invention is based on several previous clinical 
studies that used the device to generate pulsed magnetic 
fields, as described above. in these studies, PST® 

demonstrated efficacy and safety, with no reported adverse 
effects, in the treatment of osteoarthritis (OA or Arthrosis) , 
and joint -associated soft tissue injury (traumatic, including 
soft tissue injury) . it resulted in restoration of the natural 
physiologic stimulus, necessary for cartilage production and 
treatment of connective tissue lesions, thereby ensuring 
continued activities of daily living and pain relief, amongst 
others. Moreover, it showed success in the treatment of 
tinnitus and temporomandibular joint disorder (TMJ) . 

Electromagnetic signals generated by pulsing, pulse-modulated, 
quasi-rectangular, unidirectional, direct current have not 
been previously used in patients for the treatment of 
osteoporosis . 

According to the . invention pulsed signal therapy (PST®) is 
being applied for the first time to increase bone density in 
patients with proven osteopeny or onset osteoporosis and was 
found to be effective. 

In particular, the pulsed signal therapy (PST®) is used 
together with Botulinum toxin, which is used as an adjuvant. 
An adjuvant is an agent administered either alone, or 
simultaneously with, or in combination with, the main therapy, 
to achieve some desired effect. Here the main therapy is 
PST® . 



This led to a an increase in bone density. It was found that 
Botulinum toxin, employed as an adjuvant, synergistically 
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and marketed as Myobloc™, Type A is composed of two forms, 
namely Botox® and Dysport®. Of Type A and B, Type A is the 
most commonly used, with Botox® the preferred form, mainly due 
to the fact that 2.5 to 5 times less dose is required, to 
achieve the same effect. 



In general, the effects of Botulinum toxin are dos e- dependent . 
Therefore, the type of medical condition being treated must be 
considered. In addition to the medical condition, the site of 
administration (muscle) must be considered, such that a 
minimal volume of toxin is used to achieve a desired, maximum 
effect. The lethal dose, causing 50 percent of deaths in 
humans (LD50) , for a 70 -kg adult male, has been found to be 
2500 to 3000 U (35-40 U/kg) for Botox® (Matarasso et al) , and 
144000U for Myobloc™ (Matarasso et al) . 

Botox® is supplied as a freeze-dried vial, containing 100 
units (U) , to be diluted with preservative -free normal saline 
(lml-3ml), and should ideally be used within 4 hours of 
reconstitution [ http ; //www, emedicine . com/pmr/topic216 . htm 

Botulinum Toxin: Overview and Matarasso et al] . 

The dosing range used is 20U to 600U, with the preferred range 
SOU to 300U. The volume injected is in the range 1ml to 5ml, 
with the preferred range being 0.5ml to 1.0 ml. 

In situations where the patient is immune to the effects of 
Botox®, Botulinum toxin type B, Myobloc™ is used. It is 

available as a ready-to-use solution, in 3 vial sizes (that 
is, 2500 U, 5000 U, and 10000 U) , such that reconstitution is 
not warranted. It is stable for up to 21 months stored in the 
refrigerator. Dosing is in the range 1U to 20000U, and volume 
injected, in the range 0.05ml to 5ml. 

According to the invention, Botulinum toxin is administered 
intramuscularly, intravenously, or subcutaneous ly, in 
combination with the pulsating signals. 
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The selection criteria for this study was based on clinical 
experrence or the impacts and adverse ejects caused by £0™ 
osteopeny or the onset of osteoporosis . 

The effect on both the trabecular and cortical layers of 
bone, was evaluated. y rs ' oti 

^rrrir"' not takin9 ^ * ft *^ «- 
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oltlTZHl C ° ntinUati ° n «~»~ -tients" with advanced 
osteoporosis, or a history of fractures, as a cause of 
osteoporosis, were excluded from the study. 
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whether PST» had a general, positive effect on bone density 
throughout the body. This could be attributed either as Z 
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observed, the long-term efficacy of the treatment regime was 
also evaluated. Another particular dimension investigated, 
was the local and/or systemic effects of the treatment 

(invention) . That is to say, were the positive effects 

observed confined to the area receiving the treatment directly 

(local effect) , or were these effects evident throughout the 
body (systemic effect) . 

Since the body is bilaterally symmetrical, positive effects, 
namely an increase in bone density, observed upon measuring 
the related radius, not subjected to treatment, implied a 
systemic effect. 



According to the invention, electromagnetic pulses with three 
fixed amplitudes and . frequencies are employed. Frequency, 
amplitude and duration of treatment are program-controlled by 
a processor. 



Various combinations of frequency and amplitude were used for 
the treatment, and controlled automatically by the program. 
The frequencies lie within the range 1 and 30 Hz, with field 
strengths, within 1 and 20 G. 

One-hour daily treatments, were conducted over twelve 
consecutive days. No examinations were performed during the 
treatment period 

During administration of treatment, the patient was seated 
comfortably, and the wrist positioned correctly in the device. 
The device was switched on, and the patient asked to sit 
immobile during the 1-hour treatment period. Follow-up 
examinations were performed at : 



- three months post -treatment 

- six months post -treatment 

- twelve months post -treatment 
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Following each examination, both trabecular and cortioal bone 
densities (volumetric BMD, vBMD) were measured in the nT 
dominant ultra-distal radius, not supporting body weight Z 
bilaterally symmetrical, non-treated radius, of each patient 
was used as theoontrol . patient. 

Bone density measurements were performed using high- 

ToZ T', ma9netiC ^.antitative commuted 

tomography (Densisoan 1000. Soanoo Medioal AG, Zurich) ais 
device enables detailed analysis of bone microarchitecture at 
a nxgh resolution of n 9 /1 *. - 

1 UI: u - 2 ™n (lateral, cut widt-h 1 ™™\ 

reproducibility of ± " £ t thT ^ ? 0^ ^ 

groups and ± -0.2 to + o a* ■<„ ~ m mixed 

to x 0.4-s in osteoporosis , it is 
to accurately determine the loss in h™,. Possible 
particular, to differentia „ ! ma " S * nd ' in 

losers in » 1 d ™ rentlate bet »^n fast losers and slow 
treatment H „ —ement. at three to six months post- 
treatment, depending on the initial bone mass. 

in the resting state, and absence of mechanical loading the 
use of this invention and its sion.1 9| Cne 

a multitude of dif f erentiallv « ^ ParameCera ' ca "** 

joint Thf, ai " e ^ entlall y flowing energy potentials in the 

Patterns of ^ ** ^"—^ hanging ion-flow 

ItHT \ <I"asi-rectangular pulses, forcing hydrogen 

protons to migrate within the extracellular matrix of ^he 

potentials " * ° £ -bidirectional 

potentials are generated leading to an increase in hard 
connective tissue cell activity. 

Following the above study prctocol using PST* alone for the 
treatment of osteoporcsis, a 7 to 8 percent increase ^ bone 
mineral density (BMD) wa S demonstrated within 3 to « months 
in contrast, documented studies, using conventional drugs used 
to treat osteoporosis, demonstrated a 5 to 7 percent increase 
on average, after 3 S months (Orwoll B et al Alendronate for 
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the treatment of osteoporosis in men, N Engl J Med 2000 Aug 
31; 343 (9)1604-10, Orwoll ES et al . The effect of 

teriparatide [human parathyroid hormone (1-34)] therapy on 
bone density in men with osteoporosis. J" Bone Miner Res 2003 
Jan; 18(1): 9-17, Zanchetta JR et al . Effects of teriparatide 
[recombinant human parathyroid hormone (1-34) ] on cortical 
bone in postmenopausal women with osteoporosis. J" Bone Miner 
Res 2003 Mar; 18(3) : 539-43) . 

In the current study, some patients undergoing PST® treatment, 
demonstrated an overall average BMD increase between 25 and 37 
percent. Further careful analysis of the study data, led to 
the observation that, in this subgroup, each patient had some 
concomitant medical condition (for example, a rheumatic 
disease, or common flu, inter alia) , that essentially resulted 
in an increased immune response. These medical conditions 
were varied, but were all associated with an increased immune 
response and all demonstrated significant . increases in bone 
density. 

Botulinum toxin, well exploited for its use in laboratory 
research and diverse medical applications, as already 
discussed, was chosen and employed as adjuvant. With the 
intention of creating a similar situation, it was found that 
by using Botulinum toxin as an adjuvant, such a non-specific, 
immune response, could be induced in patients with 
osteoporosis . 

Thus the combination of PST® and the administration of 
Botulinum toxin, ensures maximum therapeutic benefit, that is, 
an increase in BMD and a subsequent decrease in fracture risk. 
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CLAIMS 



1. Use of electromagnetic slgna l s generated by pulsatina 
^ulse-modulated direct current, where the frejncy u to 

zz^r fleld strensth 1 to 20 g *~ «- — - 

3. Use according to claim 1 or 2, characterised in that the 
frequency is approximately 5 to 15 Hz. 

field^ren^s 9 ^ * ^ *- that the 

eia strength is approximately io to 15 g. 

5. Use according to claim 4, characterised in that the 
preferred field strength is approximately 12.5 G. 

6 Use according to claims 1 to 5, characterised in that the 
pulses are modulated. the 



7- Use of Botulinum toxin for the preparation of 
Pharmaceutical composition for the tx^^StZ^Ll 

signals 1 are / imul — ly exposed to electromagnet 

signals generated by Du i„ aHT1 „ ., 

unidirectional, direct current with fr ' ^"-~**«*ed, 
3 0 „rw* ^ current, with frequency between 1 and 

30 Hz and field strength, 1 to 20 G. 

8. Use according to claim 7, characterised in that the 
modulation form is quasi -rectangular . 

9. Use according to claim 7 or 8, characterised in that the 
frequency is approximately 5 to 15 Hz. 
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10. Use according to claims 7 to 9, characterised in that the 
field strength is approximately 10 to 15 G. 

11. Use according to claim 10, characterised in that the 
field strength is approximately 12.5 G 

12. Use according to claims 7 to 11, characterised in that 
the pulses are modulated. 

13. Use according to claims 7 to 12, characterized in that 
the dose of Botulinum toxin Type A used is in the range of 20U 
to 600U. 

14. Use according to claims 13, characterized in that 
Botulinum toxin Type A used is in the range of 50U to 300U. 

15. Use according to. claims 7 to 12, characterized in that 
Botulinum toxin Type B used is in the range 1U to 20000U. 
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ABSTRACT 



ELECTROMAGNETIC STIMULATION IN PATIENTS WITH OSTEOPOROSIS 



Provided is the combined use of pulsating electromagnetic 
signals and dose of Botulinum toxin to treat patients 
suffering from osteoporosis. 

Also provided is the use of electromagnetic signals 
generated by pulsating, impulse-modulated direct current for 
the treatment of osteoporosis. 
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Impact Loading 
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Biochemical 
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Electromagnetic 



~Ficmre 3' ^his figure brief ly~'sunmiarizes a series of 
Hills occurring a? the cellular level, in response to an 

a series of electric charge potentials, (biophysicai, 
anabolic, or other effects. 
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